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INTERNATIONAL PREUMINARY 
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I. Basis of th report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are refened to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 -20 as originally filed 

Claims, No.: 

1.15 as received on 19/10/2001 with letter of 17/10/2001 

Drawings, sheets: 

1/5-5/5 as originally filed 

2. With regard to the language, all the elements mari<ed above were available or fumished to this Authority in the 
language in which the international application was filed, unless othenwise indicated under this item. 

These elements were available or fumished to this Authority in the following language: . which is: 

□ the language of a translation fumished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation fumished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the intemational application in written fonn. 

□ filed together with the intemational application in computer readable form. 

□ fumished subsequently to this Authority in written form. 

□ fumished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the intemational application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sh ets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be refened to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty. Inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) Yes: Claims 1-14 

No: Claims 15' 

Inventive step (IS) Yes: Claims 1-14 

No: Claims 

Industrial applicability (lA) Yes: Claims 1 -1 5 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects In the international application 

The following defects in the fonm or contents of the international application have been noted: 
see separate sheet 
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R ItemV 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, Inventive st p 
or industrial applicability; citations and explanations supporting such statem nt 

Reference is made to the following documents: 

D1 : WO 98 13185 A (CHANG CHING CHIAN ;VOGLIANO ROBERT HENRY 
(US); SHAW CHENG (US); GO) 2 April 1998 (1998-04-02) cited in the 
eq3plication 

D2: JP 01 304924 A (BANDO CHEM IND LTD), 8 December 1989 (1989-12-08) 
cited in the application 

1 .1 The subject-matter of independent method claim 1 differs from the disclosure of 
document D2 in that 

a) the gap height hj of the gate is larger than the average length of said fibre 
(feature F1), and 

b) the viscosity of said elastomer is maintained at Mooney viscosity of 30 to 80 
(feature F2) and in that the elastomer is processed at a speed of 100 to 
1000 mm/sec linear speed at the gate (feature F3) and 1 to 100 mm/sec In 
the expansion cavity (feature F4). 

1 .2 The problem underlying the present invention may therefore be regarded as • 
providing an alternative method of continuously producing fibre reinforced 
elastomer components. 

1.3.1 Feature F1 is neither disclosed nor rendered obvious by D2, since D2 
discloses "staple fibres". The skilled person knows that staple fibres usually 
are longer than 3 mm, which is the biggest gate height Wi disclosed in D2. 

1.3.2 Features F2 to F4 relate to specific process conditions and geometric 
relations between gate and expansion cavity (feature F4). Such specific 
values are neither disclosed nor rendered obvious by D2. 

1.4 The subject-matter of independent method claim 1 therefore meets the 
r quirements of Art 33 (1) - (3) PCT. 
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1.5 Claims 2 to 10 are dependent on claim 1 and as such also meet the requirements 
of the PCT with respect to novelty and inventive step. 

2.1 The subject-matter of independent apparatus claim 11 differs from the disclosure 
of document D1 in that the expansion cavity has an opening in order to allow the 
extrudate to leave the expansion cavity. 

2.2 The problem underlying the present invention may therefore be regarded as 
Improving productivity. 

2.3 Document D1 , which is considered representing the closest prior art for claim 1 1 , 
discloses a discontinuous process, which makes use of a conventional injection 
mould. The skilled person must exercise inventive skill in order to arrive at the 
continuous process of claim 1 1 . The subject-matter of independent apparatus 
claim 11 therefore meets the requirements of Art 33 (1) - (3) PCT. 

2.4 Claims 12 to 14 are dependent on claim 1 1 and as such also meet the 
requirements of the PCT with respect to novelty and inventive step. 

3.1 In the description, the applicant discloses that the fibres used in the present 
invention are "short fibres" (see e.g. page 4. line 8 and page 6, line 22). The fibre- 
reinforced elastomer component produced according to the method of claim 1 
does not seem to differ from the fibre-reinforced composite article of document 
D1. Especially, since D1 also discloses "short fibres" (see claim 1 of D1), relates 
to the manufacture of tires (page 9, lines 24 to 26) and was filed by the applicant. 

3.2 As the use of a fibre reinforced elastomer component having the properties 
obtainable by the method of claim 1 in a pneumatic tire is already known from D1, 
the subject-matter of independent claim 15 lacks novelty over D1. 



Re Item VII 

C rtain defects in the international application 

4.1 The units of pressure (psi), measure (inch), temperature (Fahrenheit) employed 
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throughout the entire description are not additionally expressed in temis of the 
units stipulated by Rule 10.1 PCX. 

4.2 According to the requirements of Rule 1 1 .13(nn) PCT the same feature shall be 
denoted by the same reference sign throughout the application. This 
requirement is not met in view of the use of "gap height hg" in claim 1 and "gap 
height h/ in claim 9 and "height h/ and "height h^" (description, e.g. page 4. lines 
30 and 31). 

4.3 Independent product claim 15 is not in the two-part form in accordance with Rule 
6.3(b) PCT, which in the present case would be appropriate, with those features 
known in combination from the prior art being placed in the preamble (Rule 
6.3(b)(i) PCT) and with the remaining features being included in the characterising 
part (Rule 6.3(b)(ii) PCT). 

Independent claim 15 should therefore be redrafted accordingly. If, however, the 
applicant is of the opinion that the two-part form would be inappropriate, then 
reasons therefor should be provided in the letter of reply. In addition, the applicant 
should ensure that it is clear from the description which features of the subject- 
matter of claim 15 are already known in combination from the prior art (see the 
PCT Guidelines, lll-2.3a). 
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CLAIMS 



_ 1^/031963 . 

1. A method of continuously producing fiber reinforced elastomer components having 
length, dqyth and width and having fiber orientation at angles to the Iragth direction of said 

5 component, the method comprising the sequential steps of 

(a) extmding or injecting a fiber reinforced elastomer, 

(b) forcing said elastomer through a die (11) having a gate (12), whereby, if the length of 
the gate is long CTOugh, the length direction of fibers will be oriented in the direction of the 
gate Imgth l2 whm the elastomer leaves gate (12); 

10 (c) providing an expansion cavity (14) in said die (11) adjacent to said gate (12); 

(<Q controlling the viscosity of said elastomer such that the elastomer passes through said 
gate (12) as a ribbon (16) of elastomer; 

(e) maintaining the orientation of the fibers in the ribbon (16) as it folds in expansion 
cavity (14), flie fibers ending up oriented in the direction of the height(hl) of expansion cavity 
15 (14), whereby the fibers (20) are substantially oriented perpendicular to the width W and 
parallel to the height hi of the elastomer extrusion (17) that exits expansion cavity (14); 
(Q collecting said component for storage or for direct use in an elastomeric product, 
characterized in that the gate (12) has a gap height h2 larger than the average length of said 

fiber, in that 

20 the viscosity of said elastomer is maintained at Mooney viscosity of 30 to 80, and in that the 
elastomer is processed at a speed of 100 to 1000 mm/sec linear speed at the gate (12) and 1 to 
100 mm/sec in the expansion cavity (14). 

2. The method of claim 1 wherein an injection mold (SO) is used for orienting fibers in an 
25 elastomer and further comprising the steps of 

- attaching die (11) to said injection mold (50); 

- forcing polymer through a sprue (18) using a ram (52); 

* collecting extmdate (17) having oriented fibers (20) therein on a collection roll (78). 

30 3. The method of claim 2 comprising the step of 

- applying a scrim (72) to said extmdate (17) as said extrudate is collected. 

4. The method of daim 2 comprising the sxisps of 



AMENDED SHEET 



19-10-2001 . . US992038 



to 30 thousand psi (69 to 207 MP^I ; 



- applying a pressure onb to 30 thousand psi (69 to 207 MPs^ polymer (54) with ram 
(52); 

- allying a damp force of 35 tons (256 kN) with pneumatic ann (5Q against die (11). 

5 5. The method of claim 4 comprising the stq>s of 

- sf^TfTt^'ng said die (11) such that the gate Iragth I2 is 0.75 inch to 1.25 inches (1.9 to 3,18 
cm), the laigA li of Oe esqiansion cavity is 0.60 inch to 1.25 inches (1,52 to 3,18 cm), the 
height hi of the e^qpansion cavity is 0.01 inch (0,03 cm), the height h2 of the gate is 0.14 inch 
((0,36 cm) and the gate width W is 5 inches (12,7 cm). 

10 

6. The method of claim 1 wherein an extruder (30) is used for orienting fibers in an 
elastomer, and comprising the steps of 

. attaching an expanding die (11a) having a tapered runner (22) to the end (31) of extruder 
(30); 

15 - feeding an elastcnner and fiber into extruder (30) through inlet (32); 
. mixing said elastomer in said extruder (30); 

- feeding elastomer through end (31) of extruder (30) into tapered runner (22) of die (11a), 
and 

- collecting extrudate (17a) from die (11a). 

20 

7. The method of claim 6 comprising the steps of 

. maintaimng the extrosion pressure ia said extruder (30) at 5000 psi (34 MPa), and 
. ipain tflining clamping prcssure on said die at 5000 psi (34 MFa). 

25 8. The method of claim 1, 2 or 6 comprising the further step of providing an expansion 
cavity (14) having a gap height hi of 10 to 100 times the gap height h2 of said gate. 

9. The method of claim 1, 2 or 6 comprising the further stq> of using a 1 to 6 phr Kevlar 
pulp as reinforcing fiber in said elastomer. 

30 

10. The method of claim 1, 2 or 6 comprising the fuither stq> of forming a tire component 
with said die and the e^qumsion cavity (14) has a length of 1.25 to 5.0 mm. 
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11. An zppaabas for producing an elastomeric component conprising an injection mold 
(50) having 

(a) a chamber (55) for containing an elastomer (54); 
5 (b) a lam (52) for pressing elastomer (54) through sprue (18); 

(c) a pneumatic arm (56) associated with a moving mold (10a) and a fixed mold (10b) attached 
to md (51) of injection mold (50), having die plates (11) disposed therebetween, whereby the 
die plates (11) comprise an expansion die (11) for changing the orientation of fibers (20) in an 
elastom^c material, said expansion die comprising: 
10 (d) at least one inlet (18) for directing an elastomeric material into said die; 

(e) a narrow slit or gate (12) for receiving elastomer from said inlet (18), said gate (12) 
having a height h2 and a length I2, the length of the gate being sufficient for forming said 
elastomer into a ribbon and orienting the length direction of fibers in the direction of the gate 
length I2 when the elastomer leaves gate (12); and 

15 (f) a cavity portion (14) adjacent said gate (12), said cavity poition (14) having a length 1| and 
height hj adapted to collect said ribbon (16) of elastomer and orient said fibers (20) 
substantially in the height direction of said cavity (14) forming thereby an elastomeric 
extradate (17); 

characterized in that the e?q>ansion cavity (14) has an opening in order to allow the extmdate 
20 (17) to leave the expansion cavity (14). 

12. The apparatus of claim 11 comprising injection mold (50) and roller system (70) 
comprising 

- scrim take off roU (74) in proximity to pulley (76) which is adapted to direct scrim (72) and 
25 extradate (17) to take up roU (78). 

13. The apparatus of claim 1 1 wherein the expansion die (1 1) has a width W which 
corresponds substantially with the width of an elastomeric product or component. 

30 14. The apparatus of claim 13 wherein the expansion die (11) has a gate (12) having a 
length of 1.25 to 5.0 mm and a height h2 of said gate is 0.125 to 0.250 mm, and the ratio of 
said height to said length is 1/400 to 10/400. 
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IS. Fneumadc tin including a fiber mnfoiced elastomer component obtained through the 
m^faod of ai^ of claims 1 to 10. 
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Basis of the report 

With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70, 1 7)): 
Description, pages: 



1-20 



as originally filed 



Claims, No. 
1-15 



as received on 



19/10/2001 with letter of 



17/10/2001 



Drawings, sheets: 

1/5-5/5 as originally filed 



2, With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which Is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 



□ contained in the international application in written form. 

□ filed together with the international application In computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing sucii amendments must be referred to under item 1 and annexed to this 
report,) 



6. Additional observations, if necessary: 



V, Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-14 




No: 


Claims 


15 


Inventive step (IS) 


Yes: 


Claims 


1-14 




No: 


Claims 




Industrial applicability (lA) 


Yes: 


Claims 


1-15 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1: WO 98 13185 A (CHANG CHING CHIAN ;VOGLIANO ROBERT HENRY 
(US); SHAW CHENG (US); GO) 2 April 1998 (1998-04-02) cited in the 
application 

D2: JP 01 304924 A (BANDO CHEM IND LTD). 8 December 1989 (1989-12-08) 
cited in the application 

1.1 The subject-matter of independent method claim 1 differs from the disclosure of 
document D2 in that 

a) the gap height ha of the gate is larger than the average length of said fibre 
(feature F1), and 

b) the viscosity of said elastomer is maintained at Mooney viscosity of 30 to 80 
(feature F2) and in that the elastomer is processed at a speed of 100 to 
1000 mm/sec linear speed at the gate (feature F3) and 1 to 100 mm/sec in 
the expansion cavity (feature F4). 

1 .2 The problem underlying the present invention may therefore be regarded as 
providing an alternative method of continuously producing fibre reinforced 
elastomer components. 

1.3.1 Feature F1 is neither disclosed nor rendered obvious by D2, since D2 
discloses "staple fibres". The skilled person knows that staple fibres usually 
are longer than 3 mm, which is the biggest gate height Wi disclosed in D2. 

1 .3.2 Features F2 to F4 relate to specific process conditions and geometric 
relations between gate and expansion cavity (feature F4). Such specific 
values are neither disclosed nor rendered obvious by D2. 

1 .4 The subject-matter of independent method claim 1 therefore meets the 
requirements of Art 33 (1) - (3) POT. 
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1.5 Claims 2 to 10 are dependent on claim 1 and as such also meet the requirements 
of the PCT with respect to novelty and inventive step. 

2.1 The subject-matter of independent apparatus claim 11 differs from the disclosure 
of document D1 in that the expansion cavity has an opening in order to allow the 
extrudate to leave the expansion cavity. 

2.2 The problem underlying the present invention may therefore be regarded as 
improving productivity. 

2.3 Document D1 , which is considered representing the closest prior art for claim 1 1 , 
discloses a discontinuous process, which makes use of a conventional injection 
mould. The skilled person must exercise inventive skill in order to arrive at the 
continuous process of claim 1 1 . The subject-matter of independent apparatus 
claim 11 therefore meets the requirements of Art 33 (1) - (3) PCT. 

2.4 Claims 12 to 14 are dependent on claim 1 1 and as such also meet the 
requirements of the PCT with respect to novelty and inventive step. 

3.1 In the description, the applicant discloses that the fibres used in the present 
invention are "short fibres" (see e.g. page 4, line 8 and page 6, line 22). The fibre- 
reinforced elastomer component produced according to the method of claim 1 
does not seem to differ from the fibre-reinforced composite article of document 
D1. Especially, since D1 also discloses "short fibres" (see claim 1 of D1), relates 
to the manufacture of tires (page 9, lines 24 to 26) and was filed by the applicant. 

3.2 As the use of a fibre reinforced elastomer component having the properties 
obtainable by the method of claim 1 in a pneumatic tire is already known from D1, 
the subject-matter of independent claim 15 lacks novelty over D1. 

Re Item VII 

Certain defects in the int rnational application 

4.1 The units of pressure (psi), measure (inch), temperature (Fahrenheit) employed 
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throughout the entire description are not additionally expressed in terms of the 
units stipulated by Rule 10.1 PCT. 

4.2 According to the requirements of Rule 1 1 .13(m) PCT the same feature shall be 
denoted by the same reference sign throughout the application. This 
requirement is not met in view of the use of "gap height hg" in claim 1 and "gap 
height h/' in claim 9 and "height h/' and "height h^" (description, e.g. page 4, lines 
30 and 31). 

4.3 Independent product claim 15 is not in the two-part form in accordance with Rule 
6.3(b) PCT, which in the present case would be appropriate, with those features 
known in combination from the prior art being placed in the preamble (Rule 
6.3(b)(i) PCT) and with the remaining features being included in the characterising 
part (Rule 6.3(b)(il) PCT). 

Independent claim 1 5 should therefore be redrafted accordingly. If, however, the 
applicant is of the opinion that the two-part form would be inappropriate, then 
reasons therefor should be provided in the letter of reply. In addition, the applicant 
should ensure that it is clear from the description which features of the subject- 
matter of claim 15 are already known in combination from the prior art (see the 
PCT Guidelines, lll-2.3a). 
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CLAIMS 



1 . A method of continuously producing fiber leinforced elastomer componaits having length, 
dq>th and width and having fiber orientation at angles to the length direction of said component, 
the method comprising the sequential steps of 

(a) extruding, injecting or calendering a fiber reinforced elastomer such that 
fibers are oriented in the direction of processing of said elastomer, 

(b) forcing said elastomer through a die (11) having a gate (12) having a gap 
height hj larger than the average length of said fiber, 

(c) providing an abmpt e^q^ansion cavity (14) in said die (11) adjacent to said 
gate (12), 

(d) maintaining the viscosity of said elastomer such that the elastomer passes 
through said gate (12) as a ribbon (16) of elastomer, 

(e) compressing said ribbon (16) of elastomer in said expansion cavity (14) into 
an elastomer comix>nent such that said fibers are substantially oriented at angles to the 
processing direction in said expansion cavity (14), 

(f) collecting said componmt for storage or for direct use in an elastomeric 
product, 

wherein the viscosity of said elastomer is maintained at Mooney viscosity of 30 to 
80, the elastomer is processed at a speed of 100 to 1000 nun/sec linear speed at the gate 
(12) and 1 to 100 nrai/sec in the expansion cavity (14). 

2. The method of claim 1 wherein an injection mold (50) is used for orienting fibers in an 
elastomer according to step (a), and further comprising the steps of 



(g) attaching die (1 1) to said injection mold (50) 

(h) forcing polymer through spiue (18) using ram (52) 

(i) collecting extrudate (17) having oriented fibers (20) therein on a collection 



roll (78). 



3. The method of claim 2 comprising the further step of applying a scrim (72) to said 
extrudate (17) as said extmdate is collected. 

4. The method of claim 2 comprising the further steps of 



(j) applying a pressure of 10 to 30 thousand psi on polymer (54) with ram (52). 
(k) applying a clamp force of 35 tons with pneumatic arm (56) against die (1 1). 



5. 



Hie method of claim 4 comprising the further steps of 
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0) selecting said die (1 1) such that I2 is 0.75 inch to 1.25 inches, li is 0.60 inch to 
1.25 inches, hi is 0.01 inch, h2 is 0. 14 inch and W is 5 inches. 

6. The method of claim 1 wherein an extnider (30) is used for mixing fibers and an elastomer 
according to step (a), and comprising the further steps of 

(g) attaching an expanding die (1 la) having a tapered runner (22) to the end (31) of 
extruder (30) 

(h) feeding an elastomer and fiber into extruder (30) through inlet (32) 

(i) mixing said elastomer in said extruder (30) 

(j) feeding elastomer through end (31) of extruder (30) into tapered runner (22) of 

die (11a), and 
(k) collecting extrudate (17a) from die (1 la) 

7. The method of claim 6 fiirther comprising the steps of 

(1) maintaining the extrusion pressure in said extruder (30) at 5000 psi, and 
(m) maintaining clamping pressure on said die at 5000 psi. 

8. The method of claim 1 or 6 comprising the fiirther step of controlling the viscosity of an 
elastomer, the speed of extrusion, the length, height and v^dth of the gate (12) and the expansion 
cavity (14) to maintain control of fiber orientation in an elastomer according to the formula 

% fibers oriented perpendicular to processing direction 

oc extmsion pressure x speed of extrusion x viscosity of elastomer x I2 

h2 

9. The method of claim 1, 2 or 6 comprising the fiirther step of providing an expan^on cavity 
(14) having a gap height h, of 10 to 100 times the height hj of said gate. 

10. The method of claim 1, 2 or 6 comprising the fiirther step of using a 1 to 6 phr Kevlar pulp 
as reinforcing fiber in said elastomer. 

1 1 . The method of claim 1, 2 or 6 comprising the fiirther step of forming a tire component Avith 
said die and the expansion cavity (14) has a length of 1.25 to 5.0 mm. 

12. An apparatus for producing an elastomeric component comprising an injection mold (50) 
having 

(a) a chamber (55) for containing an elastomer (54) 

(b) a ram (52) for pressing elastomer (54) through sprue (18) 

(c) a pneumatic arm (56) associated with a moving mold (10a) and a fixed mold 
(10b) attached to end (51) of injection mold (50), having die plates (11) disposed 
therebetween, characterized in that die plates (11) comprise an expansion die (11) 
for changing the orientation of fibers (20) in an elastomeric material, said expansion 
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die comprising 

(d) at least one inlet (18) for direcdng an elastomeric material into said die, 

(e) a narrow slit or gate (12) for receiving elastomer from said inlet (18), said 
gate (12) having a height hs and a length I2 adapted to form said elastomer into a ribbon of 

5 elastomer (16) and orient fibers (20) in said elastomeric ribbon (16) in the length direction 

I2 of said gate. 

(f) and a cavity portion (14) adjacent said gate (12), said cavity portion (14) 
having a length Ij and height hj adapted to collect and compress said ribbon (16) of 
elastomer and orient said fiber (20) substantially in the height direction of said cavity (14). 

10 13. The apparatus of claim 12 comprising injection mold (50) and roller system (70) 
comprising 

(g) scrim take off roll (74) in proximity to pulley (76) which is adapted to direct 
scrim (72) and extrudate (17) to take up roll (78). 

14. An apparatus for producing an elastomeric componrat comprising a twin screw extruder 
15 (30) having 

(h) at least one inlet port (32) and a plurality of mixing segmrats (34,36,38,40) 
and an extrusion end (31) 

(i) a die (11a) having a tapered runner (22) attached to said extmsion end (31) 
such that elastomer exiting extrusion end (31) enters tapered mnner (22) and is forced 

20 through gate (12) into expansion cavity (14). 

15. An apparatus for producing an elastomeric component comprising an injection mold (50) 
and roller system (70) comprising a scrim take off roll (74) in proximity to pulley (76) which is 
adapted to direct scrim (72) and extmdate (17) to take up roU (78). 

16. The apparatus of claim 12 wherdn the expansion die (11) has a width W which 
25 corresponds substantially with the width of an elastomeric product or componmt. 

17. The apparatus of claim 16 wherein an expansion die (11) has a gate (12) having a length of 
1.25 to 5.0 nun and a height hj of said gate is 0.125 to 0,250 mm, and the ratio of said height to 
said length is 1/400 to 10/400. 

18. A pneumatic tire (80) comprising at least a pair of aimular beads (82), at least one carcass 
30 ply (84) wrapped around said beads, tread (86) disposed over said carcass plies in a crown portion 

(88) of said tire, and sidewalls (89) disposed between said tread and said beads, wherein said tread 
(86) comprises a rubber compound containing short fibers (20) oriented substantially perpendicular 
to the surface of said tread, wherein a tread component used to form said tread (86) is made by 
forcing tread mbber through an e^qianding die. 
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19. The tire of claim 18 wheiein said tiead (86) is made by extending a narrow component of 
fiber reinforced tread mbber through an expanding die (11), and laying said tread rabber in the 
crown area (88) of a tire. 

20. The tire of claim 18 wherein said tread rubber component comprises a plurality of turns on 
5 said tire carcass. 

21. The tire of claim 18 wherein said tread (86) is divided into regions (21,21a,21b), and 
wherein fiber reinforcement (20,20a,20b) is oriented in a specific region independently of the 
orientation of the fiber reinforcement in other regions. 

22. The tire of claim 18 wherein a center region and an outside shoulder of the tread have fiber 
10 orientation perpendicular to the road contacting surfoce of the tread, and an inside shoulder of the 

tire has fiber orientation parallel to the road contacting surface of the tread.. 
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international application. It should however be emphasized that, since all parts of the international application (claims, 
description and drawings) may t>e amended during the international preliminary examination procedure, there is usually 
no need to file amendments of the claims under Article 1 9 except where, e.g. the applicant wants the latter to be publnhed 
for the purposes of provisional protection or has another reason for amending the claims before international pbulication. 
Furthermore, it should be emphasized that provisional protection is available in some States only. 



What parts of the Intamatlonal application may be amended? 

Under Article 1 9, only the claims may be amended. 

During the international phase, the daims may also be amended (or furttier amended) under Article 34 before 
the International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examtnirvg Authority. 

Upon entry into the national phase, all parts of the international application may ba amended under Article 28 
or, where applicat>le, Article 41 . 



When? Within 2 months from the date of transmittal of the intemationai search report or 1 6 morrths from the priority 

date, whichever time limit expires later. It should be noted, however, that the amendments will be considered 
as having been received on time if they are received by the International Bureau after the expiration of the 
applicable time limit but before the completion of the technical preparations for intemationai publiealion 
(Rule 46.1). 



Where not to file the amendments? 



The amendments may only be filed with the Intemationai Bureau and not with the receiving Office or the 
Intemationai Searchirtg Authority (Rule 46.2). 

Where a demand for intemationai preliminary examination has been /is filed, see below. 



How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 

one or more of the daims as filed. 

A replacement sheet must be sutxnitted for each sheet of the daims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the daims appearing on a replacement sheet must be numt»red in Arabic numerals. Where a claim is 
cancelled, no renumt)ering of the other claims is required. In all cases where daims are renumt>ered, they must 
be renumbered consecutively (Administrative Instructions , Section 205(b)). 

The amendments must be made In the language In which the Intemationai application Is to be put>llshed. 



What documents must/may accompany ttie amendments? 
Letter (Section 205(b)): 

The amerKlments must be submitted with a letter. 



The letter will not be published with the intemationai application and the amended daims. It should not be 
confused with the 'Statement under Article 1 9(1)' (see below, under 'Statement under Article 19(1)"). 

The letter must be In English or French, at the choice of the applicant. IHowever, If the language of the 
international application Is English, the letter must be In English; If the language of the International application 
Is French, the letter must be In Frendt. 
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The letter must indicate the differences between the ciatms as filed and the claims as amended. It must, in 
particular, indicate, in conrwction with each claim appearing in the international application (it k>eing understood 
that identieal indications oonoeming several claims may be grouped) .whether 

(i) the claim is unchanged; 

00 the claim is cancelled; 

(iii) the claim is new; 

Ov) the claim replaces one or more dasms as filed; 

(v) the claim ta the result of the division of a claim as filed. 



The following examplas Illustrate the manner in which amendments must be explained In the 
accompanying letter: 

1 . [Where originally there were 48 claims and after amendment of some claims there are 51]: 
'daims 1 to 29, 31 , 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numt>ers; 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added.* 

2. (Where originally there were 1 5 claims and after amendment of all datms there are 11]: 
"Claims 1 to 1 5 replaced by amended daims 1 to 1 1 

3. [Where originally there were 1 4 datms and the amendments consist in cancelling some daims and in addirvg 
new claims]: 

"Claims 1 to 6 and 14 unchanged; daims 7 to 13 cancelled; new daims 15, 16 and 17 added.* or 
*Clatms 7 to 1 3 cancelled; new claims 15, 16 and 17 added; all other claims unchanged.* 

4. [Where various kinds of amendments are made): 

"Claims 1-10 unchanged; daims 1 1 to 1 3, 1 8 and 1 9 cancelled; claims 1 4, 1 5 and 1 6 replaced fc>y amer^ded 
daim 1 4; claim 17 subdivided into amended daims 15, 16 and 1 7; new daims 20 and 21 added.* 



"Statement under article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Artide19(1». 

The statement will be published with the international appKcation and the amended daims. 
It must tM In the language In which the International apppflcatlon Is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims 
as filed and as amended. It must be filed on a separate sheet and must k>e identified as such by a heading, 
preferably by using the words 'Statement under Article 1 9(1 ).* 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the intemationaJ search 
report may be made only in connection with an amendment of that claim. 



Consequence If a demand for International preliminary examination has already been filed 

If, at the time of filing arvy amendments under Article 1 9, a demand for international preliminary examination 
has already l^een submitted, the applicant must preferably, at the same time of filing the amendments with the 
International Bureau, also file a copy of such amendments with the International Preliminary Examining 
Authority (see Rule 62.2(a), first sentence). 



Consequence wKh regard to translation of the International application for entry into the national phase 

The applicant's attention is drawn to the fact that, where upon entry into the national phase, a translation of the 
darms as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or 
in addition to, the translation of the daims as filed. 

For further details on the requirements of each designated/elected Office, see Volume II of the PCT Applicant's 
Guide. 
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PATENT COOPeftATION TREATY 

PCT 



INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



AppOcanf 8 or agents ffle rsferenoe 
DN1999186PCT 


FOR FURTHER h4otification of Transmittal of International Search Report 
r w» r 1 ■ ■■-r. pcT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 

PCT/US 99/20389 


Intemattonal filing date (day/month^year) 

07/09/1999 


(Earnest) Priority Date (day/month/year) 


Applicant 

THE GOODYEAR TIRE & RUBBER COMPANY et a1 . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

TWs International Search Report consists of a total of 3 sheets. 

|X| It is also accompanied by a copy of each prior art document cited in this report 



Basle of the report 

a With regard to the language, tt>e international search was carried out on the basis of the international application in the 
language in which it was filed, unless othenwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
^ Authority (Rule 23.1 (b)). 

b. WHh regard to any nucleotide and/or amino add sequence disclosed in the intemational application, the international search 
was carried out on the basts of tfie sequence listing : 
I I contained in the intemational application in written fbnn. 

filed together with the intemational application in computer readat)le form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 

□ 



the statement that the subsequently furnished written sequence listing does not go t>eyond the disclosure in the 
Intemational application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



2. Q Certain dalme were found unsearchable (See Box I). 

3. Unity of Invention is lacking (see Box II). 

4. With regard to the title, 

|X| the text is approved as submitted by the applicant. 

I I thetexthasbeenestablishedbythis Authority to read as follows: 



5. With regard to the abstract 

pT] the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from th date of mailing of this intemational search report, submit comments to this Authority. 

6. The figure of th drawing to t>e put>lished with th abstract is Figure No. \ 

ITj as suggested by the appDcant. Q 1^ ofth figures. 

I I because the applicant failed to suggest a figure. 

I I because this figure better charact rizesth invention. 
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INTERNATIONAL SEARCH REPORT 



A. CU^mATION OF SUBJECT MATnPf^ .^^^ 

IPC 7 B29C47/00 BeoTll/OO //B29K21:00 



International Application No 

PJMUS 99/20389 



Acoofding to Intetnadtonal Patent Claaaffloation (IPC) or to both naflonal ctesslflcatlon and IPC 




a ffHELDS SEARCHED 



Minimum documentation searched (daselfication system foDowed by daseificatlon symbols) 

IPC 7 B29C 



Documentation searched other than minimum documentation to the extent that such documenta are included In the fteldB searched 



Bectionic data base consulted during the international search (name of data base and. where practical, search temns used) 



C. DOCUMEKTS CONSIDERED TO BE RELEVANT 



Category • 


Citation of document, with indcatlon. where appropriate, of tlw relevant paaaagee 


Relevant to dalm No. 


X 


UO 98 13185 A (CHANG CHING CHI AN ;VOGLIANO 

ROBERT HENRY (US); SHAW CHENG (US); GO) 

2 April 1998 (1998-04-02) 

Cited In the application 

page 2, line 12 - line 30 

page 9, line 24 - line 26; figures 1-3 


1,18-22 


X 


US 4 925 512 A (BRIAND JEAN P) 

15 May 1990 (1990-05-15) 

coluflin 9, line 49 - line 56; figure 1 


15 


A 


PATENT ABSTRACTS OF JAPAN 

vol. 014, no. 093 (M-0939), 

21 February 1990 (1990-02-21) 

& JP 01 304924 A (BANDO CHEM IND LTD), 

8 December 1989 (1989-12-08) 

cited In the application 

abstract 

-/— 


12,14 



Further documents are Isted in the continuation of tiox C. 



ID 



Patent family membere are Dated In annex. 



* Special categories of cited documents : 

*A* document defining the general stats of the art which is not 
considered to be of particular relevance 
earlier document but published on or alter the International 
fldngdate 

*L" document which may thnsw doubts on priority claim(s) or 
which is dted to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

*P* document published prior to the Intemattonal fDing date but 
later tlian the priority date daimed 



T* later document put>lished after tf>e intemational filing date 
or prtortty date and not in conflict with the application tMit 
cited to understand ttie principle or ttieoiy undsrtylngthe 
invention 

*X" document of particular nsievar>ce; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventhfe step when the document is taken aior>e 

"Y* document of particular rslevance; the claimed Invention 

cannot be cortsidensd to involve an inventive step when the 
document is combirted with one or more other such docu- 
ments, such combination being obvious to a person sMBed 
in thearL 

*&* document member of tfie same patent family 



Date of the actual completion of the International search 

17 April 2000 


Date of malHng of the international search report 

26/04/2000 


Name arxi mailing address of the ISA 

European Patent Office* PB. 581 8 Patentlaan 2 
NL->2280HVRijswlJK 
Tel. (431-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (431-70) 340-3016 


Authorized oflloer 

Attalla, G 
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INTERNATIONAL SEARCH REPORT 


imsrnatlanal Application No 

pj^S 99/20389 


C^Contlntiotlen) DOCUMENTS CONSlDEIVpO BE RELEVANT 


Catagoiy " 


Cttatton of document, with hdeattan.wheie appropriats. of the relevaM paesagee 


Relevant to daim No. 


A 
A 


EP 0 468 306 A (BANDO CHEMICAL IND) 
29 January 1992 (1992-01-29) 
cited In the application 
abstract 

US 5 132 549 A (ALLAN PETER S ET AL) 
21 July 1992 (1992-07-21) 
abstract; figure 5 


12,14 
1 
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Patant document 
citBd In search report 



PubUcalion 



Irtamational Application No 

PQfljV,S 99/20389 



Patent family 
inember<s) 



PubUcaUon 



UO 9813185 



02-04-1998 



AU 
EP 



7369396 A 
0929389 A 



US 4925512 



15-05-1990 



FR 
AU 
BE 
CA 
CH 
DE 
DK 
ES 
ES 
ES 
ES 
FI 
GB 
GR 
HK 
IE 
IT 
JP 
OP 
OP 
LU 
NL 
NO 
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PT 
SE 
SE 
SG 
ZA 



2528350 
1549883 
896998 
1225215 
653605 
3320550 
268983 
523121 
8500586 
532658 
8505868 
831994 
2126150 
81325 
63187 
54342 
1218720 
1806723 
5014605 
59052637 
84848 
8302064 
177895 
204515 
76852 
462746 
8303290 
23887 
8304126 



A 
A 
A 
A 
A 
A 

A.B, 

D 

A 

D 

A 

A.B. 

A.B 

A 

A 

B 

B 

C 

B 

A 

A 

A.B. 

B 

A 

A.B 

B 

A 
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A 



OP 01304924 A 



08-12-1989 



OP 
OP 



1883071 C 
6009847 B 



EP 0468306 



29-01-1992 



OP 
OP 
OP 
OP 
OP 
OP 
OP 
OP 
OP 
OP 
OP 
OP 
CA 
DE 
DE 
DE 
DE 
EP 
US 
US 
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A 



1921374 
4071808 
6051293 B 
1905490 C 
4072332 A 
6033339 B 
1955446 C 
4080013 A 
6088303 B 
1943928 C 
4082724 A 
6073894 B 
2046722 A 
69113552 
69113552 
69131720 
69131720 
0657272 
5522719 
5281380 



D 
T 
D 
T 
A 
A 
A 



US 5132549 A 



21-07-1992 



AT 



81055 T 



17-04-1998 
21-07-1999 



16-12- 
15-12- 

03- 10- 

11- 08- 
15-01- 

15- 12- 

12- 12- 

16- 11 
16-01 

01- 07- 

16- 10 
12-12 
21-03- 
11-12 
11-09 
30-08 
19-04 

10- 12 
25-02 
27-03 

17- 11 

02- 01 

04- 09 

11- 07 
01-07 
27-08 

12- 12 

18- 09 
25-07 



■1983 
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■1987 
-1986 
-1983 
-1983 
-1984 
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-1987 
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08- 02- 
06-03- 
02-05- 
28-07- 
13-03- 

09- 11- 
23-06- 
16-03- 
21-09- 

13- 01- 
09-11- 
15-05- 
18-11- 
02-03- 

14- 06- 
04-06- 
25-01- 
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